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INCANDESCENT LAMPS: 

THEIR USE AND ABUSE. 



In the present state of the art of incandescent light- 
ing, in no way can Central Station Managers increase 
the efficiency of their investment more than bv careful 
study of ways and means of operating lamps in a manner 
which will insure an average maximum light for a mini- 
mum expenditure. 

Too large a percentage of Central Stations judge the 
quality of lamps sold them almost entirely by their life, 
and even that poor basis of calculation is still further 
distorted by keeping no ampere records not- averaging 
results, but judging solely by the individual records of 
such lamps as may fail in the first hundred hours, or of 
those which live hundreds of hours past the point, at 
which, from an economical standpoint, they should have 
been broken. The importance to Central Station Man- 
agers of judging lamps which arc sold to them from 
some better basis than individual or even average life, 
can be better appreciated by referring to Diagram No. i, 
showing curves of deterioration in candle power of 
lamps manufactured by different companies. (In con- 
sidering deterioration in candle power, it should be 
stated that it is a characteristic of every lamp which has 
3- yet been manufactured and should be considered entirely 

0~ independent of blackening or discoloration of the bulb. 

Lamps may deteriorate to 50 per cent, of their initial 
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of the Lamp Company, who manufactured the lamps 
shown by Curve No. 12. Diagram No. 1, exhibited the 
valuable 'quality possessed by his lamp standing very 
high pressure. With a rheostat it was exhibited burning 
from normal to a very high candle power. He repre- 
sented it as the toughest filament ever placed in a lamp, 
and I have no cause to disbelieve him. 

It Central Stations run with a variation of from 6 to 
20 per cent in pressure they will find it necessary to 
demand tough lamps, the natural product of the amateur 
lamp manufacturer. To bring a product up, however, 
even from Curves Nos. 9. 10 and n to No. 4, means 
experience and thousands of dollars spent in experiments. 

It also means that each one of over fifty different 
operations through which the parts of a lamp pass from 
Start to finish, should receive careful, intelligent handling 
or direction. Perfection in any one particularw.il not 

attain even average results. 

The manufacturer of lamp- shown by Curve .No. 4 
might have furnished the same carbons to manufacturers 
of lamps represented b) Curves Nos. 10 and », and the 
result which they would obtain would not differ materially 
from that seemed with their own make ot carbons. 
Curve No 4. though it represents as high an avei 
grade of lamp of any voltage above 100 as has yet 
furnished to the customers of any lamp manufacturer, 
5 not represent the highest point which will beattamed. 
Curve- No- l and 2 represent experimental lamps 
manufactured and furnished lor left by the same com- 
pany, W ] j Liar product is represented by Curve 
4 and I am informed by reliable experts that within 
, few months the entire product of the company will he 
brought up to the standard represented by Curve No. 1. 
That the relative value of the lamps represented by 
the-e curve- may be fully appreciated, let US take the 



average candle power of Curve No. i, Diagram No i. 
which for six hundred hours is 1419 candles and we 
find, to maintain the same average candle pow< 
other lamps, we should have to break lamps represented 

• urve No. 4, at five hundred and thirtj hours; No ; 
at one hundred and sevent) hours; N one hun- 

dred hunts; No. 9 .it one hundred and twent) hours; 
No ro at ninet) hours; No n at seventy-five hours, 
and No. 12 at thirt) -five hours. 

All "i tin- lamps 1 epi esented by D No. 1 are 

oi voltages from roo to 125 volts, and though start 
.1 higher economy (\ s. 5 wat 1 s pei 1 andle) than is 
monl) practiced b d Stations (the j 1 standard oi 

Edison Illuminating < Companies being t he in 
which I have personal knowledge) resting tl 
1 omes nearer to results obtained b) commen 
than a lowei inil ial e< onomy, as the tendem 5 oi the 
;i\ ei age < lent 1 al Stat i< m is to run high 

i am No j 1 epresent > lamps oi fron 
volt s, stai ted at | watts per 1 andle, and ndei the 

s tme i onditions as the io to 12 volt lam] 

No. 1 is the produ< I of the sari \ • 

and 4, I )iagram No. 1. 

No. 2 was manufactured l> v the sami 
No 

No. j was manufa< I ui ed b) the same , om] 
No 11. 

No. 4 was manufat t ured In the - pany as 

No. io. 

As proven by these curves, awi\ also, I b< 
general!) acknowledged, it is much easier to produ 
fairly go< >d 51 1 volt lamp t han one 1 >i 
but, considering the progress which has been n 
within the past year in the high -volt Limps, I \y \ 
that in a short time a large percentage of alternating 
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current Central Stations will find it to their advantage 
to use large transformers and secondary mains on the 
three-wire system, covering one or more blocks from 
transformer or bank of transformers and using only 
lamps of over 100 volts, thus greatly economizing in 
er and securing much better regulation than is now 
secured with numerous small transformers and 50 volts 
on the secondary. 

The importance of good regulation or a constant 
voltage at the lamps is too little appreciated, the genera] 
1 lentral Station managers apparently being 
that so long as the life of the lam]* is satisfactory to 
themselves or their customers, if they increase the 
i temporarily or permanently, the result 
- to increase the average light. The facts are 
lamps above their normal rating decrea 
the candle power on the customers' 

' - md at the same time, if the station is on a mi 
reasing the amount of the customers 1 bills. 
The Lbove statement is particularly true of lamps only 
_ ■ quality. 

rring to Diagram No. 2, No. 5 curve represents 

I , V watt lamp burned at a constant 

n< reaching 11 candles at f\\x> hundred hours, 

same lamp at no volts or at 1 7 ' _ candles, 

lie, and inside of two hundred hours 

the candle power curve crosses the one burned at 

St; it J I 2 colts or at I') 1 randies, 3. 1 

pot candle, in loss than two hundred hours the 

le power curve crosses both the others. 

Curves Nos. I and 2, follow the same general law. 

higher we raise the voltage the more rapid the drop 

Lndle power, and when we consider that the lamp 

represented by Curve No 1 must in kept at 1 16 volts in 

order to give 14 candles of light after two hundred hours, 



and that should the voltage be brought hack to normal 
or io.S volts, the candle power would be Only about 9 

' cidlcs, we can appreciate that on a station where the 
voltage varies even ; per cent., the result must he a ver) 
uneven and pooi qualit) oi light, even though the lift oi 
t he lamp is sit isfacton . 

The tendenc) oi all ( lenti »ns seem 

been to graduall) raise theii voltage with the intention 

hus either burning out or in( reasing the • andle 
powei oi the old lamps on then i in uits 1 he result i> 
onl) to either burn out an abnoi mal number oi new 
lamps 01 bi ing them down to the « andle powei lei 
the old ones u it hm two hundred h« >ui s 

I he onl) pi.u I ical m< I hod oi ke< 
( andle powei oi lamps on i si m ion .it i poi will 

be sat isf actor) to customers oi on a competiti 
with othei methods oi lighl ing, is to keep records oi 

e,< life "11 the ent ire stat ion \\ here fi ei 
tui nished, and then to take out oi I he 
up .ill lamps uim h are dim, b) this means k< 
t he , t \ ei age life to wh mt is di I he 

undei local conditions Where lamps are sold to 
customers, to keep the candle power oi lamps m us< 
the circuit of a Central Station at a point which will 
insure satisfaction oi tend to keep tl 
popular, is a difficult problem. \\ hethei the i ustoi 
is mi ,i metei oi on a conl ract I >asis, it is i m 
for him to keep lamps in his sockets u hi< ■ ing 

onl) v i pei cent oi then initial candle power, but foi 
the corporation which sold him the lamps and supph 
him with current, to call his attention to tl 
lamps in his sockets are giving onl) about 8 cam 
and attempt to sell him lamps a! 5c> or 6o cents eat h, i> 
not likely to bring about the desired result lo meet 
the above difficulties a number oi Central Stations in 



different parts of the country arc now selling lamp- at 
retail to their customers at cost and a few stations even 
below cost, at the same time doing all in their power to 
prove to them that only by a liberal use of lamps can 
they obtain the greatest amount of light for a given 
expenditure of money. 1 

Ax the profit on the sale of lamps is decided!) a 
secondary matter as compared to the -ah' of current and 
the increased qualit) of the light, the above plan should 
i ommend itself to all Central Stations not on the basis 
..J" furnishing free renewals. It is also worth)' oi con- 
sideration that by adopting the above plan the station 
controls what lamps shall be used on its circuits without 
dictating to its customers; an important point, while 
lamps show such widely different results as those shown 
b\ Diagram No r, and while customers continue more 
like! ieve thai the corporation is not supply ing 

proper i urrent, than to believe that the qualit) of lamps 
the) ha\ e 1" en pun basing is at fault. 

Another method of inducing c ustomers to destro) dim 

lamps which has found favor with a number of stations 

is to make a price for lamps of sa; its each and 

with their customers toexchange all dim lamps 

sold them) at half j I is, fol 

dim lamp which the consumer returns before the 

>on is burned out, I es a new lamp foi 

Within the past lew months the question has often 

ked me b) Central Station Managers, "What 

of lamps should we use'" This question 

Should, I be settled b) ( Antral Station Man L$ 

themselves on presentation ol fa< ts, they h; ntrol 

of the regulation of their station and knowledge 
( ondit ions. 

J), ! lamp 

manufac ture i No 2, J )iagram No i, ai 
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b) contant use of reliable, portable instruments. \ i 
switchboard instrument should be relied on, without 
often checking it by some reliable standard, and it should 
be borne in mind that, owing to the varying drop at 
various loads, constant voltage at the station is just what 
is not wanted. If you do not possess a reliable, portable 
volt-meter, such an instrument should be your next pur- 
se, then 1>\ constant use on your circuits at different 
d profiting by thi knowledge thus obtained, you 
Id soon find a marked improvement In your lighting 
would be in a position to judge which make and 
whal econom) of lamp is the besl for you to purer) 
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